Pregnancy, delivery and birth weight are normal. Small genitalia and large ears may be evident at birth and many infants have generalized hypotonia and poor feeding. Developmental delay is usually evident before the first birthday; the eventual degree of mental handicap is mild to moderate. The head circumference is usually normal but macrocephaly and microcephaly occur. The ears are large with fleshy lobes. Moderate short stature is the rule but may be marked and, by contrast, some reach normal height. Truncal obesity emerges in late childhood and gynaecomastia in adolescence (see Figure 1 ). The genitalia remain small. The fingers are tapered and malleable. The feet are broad with foreshortened, often flexed, toes (see Figure 1 ). In adult life there is some coarsening of the facial features with prominence of the supraorbital ridges and deep-set eyes ( Figure 1 , panels a and b). Less common findings have been a mild generalized polyneuropathy, 
In brief
BFLS is an uncommon, syndromic form of X-linked mental retardation. Males are predominantly affected but milder manifestations may be seen in females. Pregnancy and birth weight are normal but feeding problems and hypotonia are common in infancy. Developmental delay is evident early; later intellectual handicap is mild to moderate.
Major physical features are large, fleshy earlobes, foreshortened toes and small genitalia. Gynaecomastia, truncal obesity, tapered fingers and some coarsening of facial features emerge through childhood and adolescence. Mutations in the zinc finger gene PHF6 are the cause of BFLS. There is no evidence for genetic heterogeneity of BFLS. Function of the PHF6 protein and molecular pathogenesis of BFLS is not known. Management is symptomatic. Genetic counseling is indicated.
lobes, pronounced supraorbital ridges and deep-set eyes. The pattern of inheritance is X linked.
Differential diagnosis
Many mentally retarded boys are obese but few have BFLS. The most helpful clinical diagnostic features are the long, fleshy earlobes; shortened, abnormal toes; tapered, malleable fingers, gynaecomastia and moderate obesity in adolescence and underdeveloped, external genitalia. This cluster of signs occurs in 90% or more of those boys where mutations in PHF6 are found. Other useful diagnostic features are moderate hypotonia and feeding difficulties in infancy, and, in adults, some coarsening of the facial appearance with deep-set eyes and prominent supraorbital ridges. In the early descriptions of this syndrome microcephaly and short stature were emphasized but although these do occur they are not common.
With a clear X linked pedigree the main differential diagnosis is the Coffin -Lowry syndrome (CLS; MIM #303600). However, in CLS, the characteristic facies Figure 1 Photographs of affected males with BFLS. Panels (a -d) show a BFLS patient with deep-set eyes, ptosis, prominent supraorbital ridges, large ears and earlobes, fleshy tapered fingers, a short fourth metatarsal with short flexed toes and a broad toe (from family F18, see Table 1 ). Panels (e -g) show three adolescent patients with gynaecomastia at the age of 12 years (from family F6, see Table 1 ) and two brothers 14-and 13-year-old (from family F16, see Table 1 ). Panels (e -g) were reproduced with kind permission from Blackwell Publishing Ltd from Clin Genet 2004 March; 65(3): 226 -232.
The Börjeson -Forssman -Lehman syndrome J Gécz et al appears early in life with hypertelorism, downslanting eyes, short nose and thick everted lips; the ears are not enlarged; height is less than the third centile; kyphoscoliosis and pectus excavatum and carinatum are common; mental retardation is more severe and occurs more often in heterozygotes; mutations in RSK2 can be demonstrated.
Other, less well-defined, single families with X linked mental retardation and obesity have been described; in only one of these has the gene been mapped (WilsonTurner syndrome; Xp21.1 -q22; MIM #309585).
In the isolated male with BFLS, Klinefelter syndrome may be suggested but this syndrome lacks the tapered fingers and short toes and has an abnormal karyotype. The Prader -Willi syndrome (MIM #176270) has some resemblances but neonatal hypotonia and feeding problems are more severe, subsequent hyperphagia is distinctive, obesity is more extreme and the characteristic fingers and toes are lacking. Isolated heterozygote females might be mistaken for CLS or pseudohypoparathyroidism.
Gene
The PHF6 gene was identified in 2002 by Lower et al. 1 It is a member of a large family of zinc-finger genes. PHF6 is transcribed as a B4.5 kb mRNA, which shows a ubiquitous expression pattern as tested by Northern blot hybridization 1 and RT PCR. 6 Two major isoforms exist. These differ in the inclusion or exclusion of intron 10 from the mRNA. Although this alternative splicing does not change the PHF6 protein it might be involved in the regulation of PHF6 mRNA stability and/or translation. However, this is only speculation, which needs further experimental substantiation. 1 
*Indicates the only female BFLS patient with PHF6 mutation identified so far. Shading highlights identical mutations by site. These mutations are not identical by descent. The numbers in the parentheses after the references refer to particular families/isolated cases as described in that work. When considering screening for PHF6 gene mutations in patients with suspected clinical diagnosis of BFLS it might be worthwhile to consider the family history (as for any other X-linked syndrome) and X-inactivation skewing in the patient (if female) or the mother of the patient (if male). One has to acknowledge that de novo mutations will go undetected if these criteria were applied strictly, but a positive family history and X-inactivation skewing would provide an additional incentive to screen for PHF6 in patients where the clinical picture is not clear cut. Presently there is no evidence to suggest that mutations in PHF6 cause other syndromic or nonsyndromic X-linked mental retardation or phenotypes other than BFLS.
X-inactivation skewing in carrier females
The status of X inactivation in obligate carrier females of PHF6 mutations has recently been discussed. 2 It appears that although it is much more likely for a PHF6 mutation carrier female to have skewed (470%; three families) or highly skewed (490%; seven families) X inactivation, there are also families (three families) where the X inactivation is random. 2 There is no obvious correlation between a particular PHF6 mutation and X-inactivation skewing and X inactivation can vary among the members of the same family. Nor is there a clear cut correlation between the X-inactivation skewing (as measured almost invariably on white blood cells) and we would suggest an important role for PHF6 in cell growth and proliferation, which may be achieved via its participation in ribosome biogenesis (at the RNA and/or protein level).
Management
There is no specific treatment. Special education is required from early life and adults require a variable degree of supervision. Sexual activity is minimal but strong social relationships can be formed. Symptomatic treatment may be needed for seizures, Perthes disease and hearing impairment. In individual patients, a case may be made for bilateral mastectomy and/or testosterone replacement therapy. The family requires genetic counseling for X linkage and the information that identification of female heterozygotes and prenatal diagnosis are now possible. 
